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Abstract of JP9033915 

PROBLEM TO BE SOLVED: To display a 
beautiful color image which is bright and wide 
in visual field angle and has small variation of 
display colors due to temperature variation 
without using a color filter. SOLUTION: The 
color image is displayed by making good use 
of the birefringence of both 1st and 2nd biaxial 
phase difference plates 12 and 13 which are 
arranged between a liquid crystal cell 1 of 110 
deg.-1 30 deg.C in the twist angle of liquid 
crystal molecules and a couple of polarizing 
plates 10 and 1 1 to eliminate the need for a 
color filter, a bright display can be made, and a 
back light device is unnecessary, thereby 
reducing the power consumption. Further, the 
phase difference between light which is 
transmitted vertically through the liquid crystal 
cell 1 and light which is transmitted obliquely is 
compensated by the phase difference plates 
12 and 13 to widen the visual field angle. 
Further, display colors are obtained by not only 
the birefringence of the liquid crystal cell 11, 
but also the birefringence of the phase 
difference plates 12 and 13, so the influence of 
temperature variation is small and the variation 
of the display colors is reducible. 
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iRikftTtf l l o * — i 3 o • ry-f x hEfiSfU;* 
ttX/C*«*ii!Mfc*BSHfc fcEHSitfc-*t«olB3teK 

fc. ;a4>-»«ffl3OTcE«sn^ziwi«o«a[«s 

®ifl$nz£WU nx>n z>nyC0WGHc£>*K 

WI* W3#firS«R«3K fc =5: 0 , tr-o*<V}t<7) o 

I BWia 2 3 m SWUt; WWtgtJR^rtt A n fc ft Al 
/I dt^fin dlil 5 9 0 nm—l 7 90 nmTS, 

mmmmmii . & 1 . m2 <o 2 «t<o-fwtffiffin«75i> 

&3r»K SlOfiffliSO'J^f-yg y#9 7 0nm 
-1030nmT-J*). »20*sHiiSEtf>L> ^-f-S'a 
1 4 2 0 n m~~ 1 4 8 0 n mt*4 £ i £#f8fc-t 

[ 3 3 WlfflMHs ;K036*»#tt A n fc ffi M 
JldfcOfSAn dli960nm-l 0 6 0nmT'J>9. 

^Sr 1 ), 1 Offll8iOD*f-i'9 7 0 nm 
-1030nmTJ)0. ^2i0firffl^O'J ^r'-^ 3 
y* J 1420nm-1480nmtW^t?r!BSJ:t 

[ I«*3I4 3 «iSKft-b;l^)3IS?S*tt A n fc MbIJ| 
Wd fc <0«A n d Ji8 9 0 n m~9 9 0 nmtib 0 „ 

^f-^a^'l 370nm~143 0nmt'$>|.i 

fc Sr#sifc-r*»*a i mmwy-m&tkTF&i- . 
^BifflHcRa*«tEa ut£ fc zmLt-timxm 1 

[000 13 
[00023 



y-ft$&&&ftkLX\$* #<7)3fe<7)^7- 

m&iz%&*mLLxm&^<r)mp\i'mz j £. %<r> 

*^*aB*HW«l (ECB) :*5*Oi<0jW£<»i!>*iT 
[0003] 

*y-7 < /UfttVty-m&^mTX'lt. ijy- 
y h )V9ff)Wklz&Xxm®m\\JLmtitm*Zi\Z>fz 
*>. S£3XhJ^<££fcV^ 4Jt*5 

fl*#Bi<&|>fc^:X£i>£>l>. «ft s Zcntjy-W. 

-f h^a* { ^T-i) & t:ibmmmj]tf®±t & t ^ ? n 

ttfc'Jt *f<Jffl LT US c7)T\ iR H WBS J ^ia®3r fc't- w 
Hft* I $«S< =Sr*fc«>M4*|6|t: J: otfSRfejWWKL. 

[0004] zcommmma. tiy-7 <ov?zm^ 
3fc-fi>c:fcT*)6. 

[0005] 

JSal^* 5 ! 10' ~1 3 0* f'y^^hEWSn^^ 
•?f< y^aB^iSr^-rsatHl-fe^fc, iO?E B B B -fe^2r 
^t'-e^^ffiflllfc SBffllfc fcEBSftfc— JtOflBiefc 
fc , Ciii^-Mcofflife^tEasn/; "Wttoiiifflll 

J¥$^|6j<0©#f$SrnzfcL!tfc^ N nx>nz>ny 

^a«3£(^{cfcitl»a B 3 B^-^g2[6]^r(fi]fc(i. -^r^ffi 
3t«S:^tTAStU?t:3t* { tifflll^1gat(f^fca 

#s^g&&fgRfiiftfc&>). *>o-e«3t<od*>. flidsr 
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[0006] H^2(Cle©«0$D< . ?Sa B 8 -fe 

^<7)3t^S^rttA n t ig,P B JiJI dt<7)SAndlil59 
Onm-1 79OnmT'J»0. ffitl&KttftK 3S2CO 

T-^a>"#9 7 0nm— 1 030nmt*l S52<7) 
fiffiUffi^'J ^r—i' 3 y* 5 1 4 2 0 n m— 1 4 8 0 n 

< . & B B B -fe/1^5fcm£ttA n k.^MW& h<mt> n 
dlJ960nm-1 060nmfibD, {fcffliUftiSS 
K ^2^2ft^Zl4ttfiffl||S*^^ 1 9, S&KO&ffl 
iR^^f-y3^9 7 0nm-l 03 0nmT'£> 
•5. m2<OftfflH«<7)'J;?T-i'3y#14 20nm~- 
14 80nm-e*4ifc*«a4U\ Sfefc, fft$]g4 
fc£««^D< » «flrk/KWK^R*ttA n taalljfd 
t«0SAndli890nm-990nmt > J)'), fiffiH 
«tti 1 ttOZMttttfflllK^^ 9 . W) fr-isa 
ytfl 370nm— 1 4 3 0 nmT'&S ,1 fctflga L 

[00073 ^<o»»fc J:*uaf, auwrn* no*- 

13 0' hmfiZtlfcmfk&l'b . -tfOffii/t 

CiSSM- 63K<Offl«SS*»ZifcttOfflfia«t: J: o X tt 13 
6. 8 fee. i^feti. »AI-byK?>WB#ftttf»tT^r 

J: &^^fec7)^«2:ffiMT-# & . 
[00081 

im i ^jmm 0 i -04 . zcomacom 

1 £JHKBt-3V!"TSHW-& . 0 1 

fct 0 1 fc^fi d ^9^»^(d3ni^JfiHM> 

fe3r£±T-*f<o*&2 s 3*\ ififeoiacoHisat 
rrwmsstsft., £fife-*to®&2. 3t>—;ut} 

TV%4. -*f<0*«2, 3?>*tia]ffi<0d*>. ±»7)Sfg 

2coTEeti, i To«2;«aimtm«>^s« 



fe& 6 «&etfi-§-<H§ 8 tfig&mm 6i£H Lfcty&T- 
SWJgJfiSiiTV^tfctK, .Iftfeft^m€i8£So 
TTEtoK9:WBjfc:*ivO*4. #ie(6]K7. 9J4. 

7. 9<r)m&\mmzfe->zm&ft*t>n 1 o- ~i 3 
A-b^ 1 7 r ( m&mm > d 1 atm^t a n t 

<0gAndfcL 1 590nm-l 7 9 0 nrntcfg^^fl 

Ov&. 

[0009] Sfi-fert' 1 <o±Mg!Rc{±±ffiBfr& 
( 35 1 ^ffift* ) 1 0 #EBS fix H 0 , TiBOBtJiT 

mm. (m2comm.) 1 ±t^ 

M%M1 0. 1 1 ti. AW3fe<7)3*>co^tft*|6]^fi3fe 

(««) ■t^tcOT'^S. ±«3K«1 0 tm^ivit 
«Cli, »l<OflPHS«[12*«SB3*lTfe l 3. CcT) 

m i oimmL 1 2 1 1 1 «?)S(c(±s 2 <r>im 

2. 13U. ^'J^-^-h^t'tOft^^-f^AS- 
®# $ ZJm.<T> i> CDX'fr 0 , ¥B3±<7)5iffl!E&T-J> S 
JHWfcfrrtl (ft*H*fJW6ri«!) OJSi)f*nx. ¥ffi±cr) 

nzSr^L. n x> n z> n yOM^$r}flJg.LTV^|). 
*LT. 4MHBfflRl 2. 1303^». SlOffifflSK 
1 2OU^T-X3V{i9 70nm~103 0nm(C|5 

1 4 20nm~l 4 8 0 n mtCiSS$^T^^. £fe 
fc. Tffi7fe«l KOTiBfflfca. RIMKl4 36«ISJtfe*l 
TUS. Rlhf^l 4«. ±flB6Rl 04»feA»L. tSA 

*)v i *j j;irr«7fe« 1 1 L^^sa-fe^ 1 m 

[0010] 02 ( a ) ~ ( e ) HBgtfiA, 1 OffirfilM 

LJt^-^BSt-J) h . W&fe)V 1 «T@et6lM 9 £J£ 
§il^KrnIj!!ia*-[Sl9a{i. 02 (d) (z^tidt. 
^ffi«£^|6je&d»4&Sfc#tL3 0 o ±10' 
ffi^l LTfc "3 , i <mMm%$\ 9 attS TTffil^ffi 
9 Sff03jRAATttBm-« . ±Bl6« 7 fc*SftfcS 
rt«aa*l*l7a«. TH|fllK90B|6WH*rll9at« 
L. £T*>fe£±l::|iiJtfT6 0* ±10° X'^M-f^ 

siW7itEff^ftMma9tt&. cimcio. jSb b b 

Tffif6]^9^fe±iei6j|K7tC|6]*^T^ff|B]l3 

ti20- +io- -y^^bu-cffirfii^n-s. ±flBt« 

1 OOjg^Hil Oate, 02 (a) tZtftXotz^ TS 
[*]K9<7)E|6tffi«;m6]9aKStLT4 0° ±5" 
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38l2afJ. 02 (b) KJH-fJiolz. TK|6jJ8.9?>E 
l6lJ5S^|6j9atC«tT30- ±5* 
RJK?<VCV*4. ft20ffiffigfiil 3<7>&#&1 3 a 
Us 02 ( c ) fcjjcj-jt 5<c. T&faJS 9 Offing:* 
|6l9afc*Jl/C2 0' ±5* TSISt* ± olZ&fcZtl 

■0*4. Tmimi inmmi 1 ait 02 u > ic 

*tct -5(C. TiEl^J»9c7)ief6]5Jia^[fij9 alcttLT 1 
3 0* ±5- T-£J|-f4J:-5KIfcg;siiTU4„ 

&jmiz^zmmt&. tai«±;^4>Aitt43fc 

0. $^tlK IB2c7)fiffl||^i 2. I3£i§it!1-.S 
SfigT'. #fifflH«l2. 130g#«12a. 13a 

co&MZ t'lz X 4 jmwEH&fr* 'J * t- v g y fcjB 
tfcffl3fefW!*gH\ »£rfcfc«m<BA*»$r4ffin 

i tras jae-p % m^Ji 1 o#*«Ettfcft«>y *-f 

«t 5 . SA-b/U 1 tioT flBfc*tWA**;fi-e<iS 

fc. TMXMl lwmmi 1 aC-gt-f4<l3fa&ftO 
JlOTflBteKl 1 £3§jS1-4. *LT. Tilftffil l£ 

too 12J k£*T, mi. m2<mn&m2. 1 

SO'J^f-ya^, #fiffl£tKl 2. 1 3V>mVim 

mij&&nbmzdk<?>m&ndi l zji'>xm.& y ). ttz 

fKfi-fe^ 1 coy ^r-i- g Xi. JBUW-^ <0El*lttJBC 

TSA-fe^ 1 <r> 'J ^t- v 3 ytfWo*). rngk-tfr 1 
«tt4«3teftffl#I6fl:U «*feOfSffl*J«fcWWK!WC 
ft-T4. lilt J: 9. i<0*5-«(ft«^HF-Cii. $ 
A 5 (^WttJ SGffll LT ij v -ffl*£ 4 Zttf 
X'Zi. 

[0013] gfommwtz t s immme tm^n 
m80)mizmE.ti>wsnLx^%ut$i,z\z, ti^-ma, 
^kum+izHtntzftit. mi . ^2ofiPtin«i 2. 

fffR«*fc&4. <eLT. TWftJRl 1 fciffiiU RSf 
2, 1 3^U^-r-y 3 yi:^»|ge|Bl«®^B%5(?)'; 

±4*4. 4*>±*'-5?tie[S]»cfi5tT)K B B B 't;n to'; 



*tt, #{2fflH«l 2. 1 3tf5flBeftfflfcJKft*;H(?) 
£ft Lfc 'J *t-5" 3 V tJSfcfcflBt^JBfc Sr«»t. i 
ft^Ic{5t;£JgP3fl3tt&4. Zcotzish. ZcvtZwm. 
jpfetiL ^B a B -b;Htcm£E!ir9tt0LTV^v\i:#co^s 
fekg&4. ?KA-feyH Cigfi^H^JIiTSitE 
(6]t4*#$0«E§-EMniUci:^Wi. fS B B B -fe/H *> 
U^t->-3 y\iim roj k&4. dOk&CML & 
B B B -fc;HHJ:4^i^ffl^i{3i^^<^:0. *7-?g 
A*S**?-fcA»U:3teli. &{£fflH«.l 2. 1 3m 

%,ttmco&.i,z£zmnm%t%&. znimmAt. t 
mm.i i . <ss*«i 4. tjj:^-foao«»igT* 

7-« B B B^^-»^*^*ftfL. 2, 1 3c7) 

y ^r->- 3 y\,zfcttznzm&ztih . 

[0014] Zcr>£ ? K % ^<0X?7-?ISb b b^*»^-C' 
tt. »BVfe;Hk±fli3iasi OtcTj^^l . m20fi[ 
fflH«12. 13SrSfiL. iil^<?)iafflll«l 2, 1 
3 fciftBrfe/P 1 k*5PI*?D*E*ftt*jfi|fflL. 

6 1 m^nm stomiz mmt 4 m^zmm ix&gk 5 

®fftt*«l»LTWra^>ft*«**-e:4 i t 4. 

5-^-f4sIt* i T'#4ti:t>t. Wfc#fe<7)*GaE*S 
<^-f4^t^T'#. La>iR&tST-&-oTfcHJi4^ 

?gem*?r««T-JSS. ifit^ltlf 

*s 1 0 k oiat 2tt«z«itt<o(affli£fl[ 12. 13* 
®mzmBi^hft<v{mm i 2ft<r)imm%.i2. 1 3 

£J:-oT?f«$*T.4<7)T\ m»ft* 5 iA<^0. ^4^T[6J 
fcckS «Sft«3S5flWSr < . «WMftt* HLh S * 4 
-k* s t-fs4. 4fc, «*fett, SWHs;H WMJHfftt 
3t*»tT-^r< . Zjfttt(02tfc<?Dfi[ffl||« 12.13 
Jfttk t J: oTf#<bit4<7)T". »«3«kt:«J: ->xm&* 

r-t^. ;<^3ty>iag^tt«t4«^fe<^ii^ffiS'r 
34. s4>k. «ft5^9ttimff (mxwffi) </«Hk 
(±#) cffot, *^fe*>'e < j^fe) 

*7-B«*^nT'34. 
[00 15] 

filter] SSlSdteeJBcOSWWkUT, ffir^)i7. 9 
<0ge|6jJ?S^ri«]7a. 9a. SIK 3S2<0iiffli!«l 
2. 1 3c7)ffi#iai 2a. 1 3a. fcj;t/±T<7)«-{I^ 
$10. 1 1<0®&$|1 0 a. 1 1 atf>ieg£jg£02 

( a) - ( e ) fc*^-#AlK04"t^*fc»gL. «E 
td^4*»*0»JM^aE<b^3 
4 f&fl-fc^ 1 Srfflv . ^? 5 -m&gTnm? SrfM L . 
^ESS 6 fc 8 ICffi^-f 4 ft^ VP L T . X 
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iOE3(C^-r<J:5H?gB^-b;H«OAn^O. 19 0- 
0. 1 9 2cr>®mi,z%:hW}m9K<7)m})mX'\tmXy 
-m&%?mir<?)Wf&li&k % *) , SA*/U 1 CO A n 
#0 . 17 0—0 . 1 8 0O&B(c&£EPJijSJEc0|©$ 
t&X'lti&F&\m b % 0 . ftA-fedr 1 0 A n # 0 . 15 

6-o . i6 o<r>ffl&izt£zmmj±cr>9mmx'\tm^ 

felrtir^D. ?S B a B -fe;H<7)An*<0. 132—0. 1 
6. *l/C* #SUjcfeti04COC I E^&mitZ^-fXo 

[ 0 0 1 6 ] JJESB 1 HHmrf jt« aiHr/l/ 1 
cOAnd£l 59 0nm-l 7 9 0 nrafclSSLfc^ 

And£960nm— 1 0 6 0 nm(Cig$LTi>.fcW 
.rcOfc^cOJillcOftffiilJgl 2<0'J^T-ys>«»l 
^JI^ffihlBJtt, 9 7 0 nm-1 0 3 0 nrnffiO, B 
2cDftffl!i«l 3<OU^T-^3ytmilUfe^B.i:|5) 
1 420nm— 1480 nmT'£>£. i^J:^** 

[ooi7] m2wemi mz, 05-08*#b§ 
^m^a&miz^xmmtt. 01 —04 

JtOBfcSl OtfKM^ix. Mif B -fe;I/2 0C0Tffifi!lfcTfB 
1 1 jME*S*u ±ffift« 1 0 fciKftfc/l^ 0 1 <0 

raic^ffln«2 1 *<mw2ti. tmmr 1 1 ©thwh 
mm 1 4 **es s tutm&tztc x v > s . am-typ 2 

0li s mSOWJBfcPWKcfllttSfU 9co 

•SSAftTtfl 1 0" -1 3 0° co>y-f *h#T'fcWi. 

(MIS) dt^^ttAntC9«Andli. 8 9 
0nm-9 9 0nmKi££$*lTU&. ffifflH«2 1 

it i tt<ozmtttt«iasT& m ust^/st h*. 

Sffi^ n x „ 3 Fffl±C0@#«|tia3c-ri) #|6]?)S#r^ n 
y. Jt£:fr[n]C0J5#r^n z2r#U nx>nz>nyc0 
W»*«fiLTV^. ^cO{4fflH«2 1 Tii. 'J?f- 
>-gy* ? l 370 nm-1 4 3 0 nmtCi&g$ftT^ 

[00 18] 06 (a) - (d) 2 0 OEM 



W^L^«^F®ST-J)-&. >gB 3 B-feyU2 0cOTElS)M9 
^ifi$n/>:ge(6]«iH|^rfi]9a{i, 06 (c) (cjjrfj:? 
tc, a*ffico£^AK£52*IS5S£*fL3 0- ±i 
0* ffiMLTfeD. -C0ffi[6j5aa^(4j9a{c«otTiE 

WH93«r«^ajMHF«aw-rft. ±&.®mizmzti 

tiEfiUtmUPi 7 a li . TiEfiSi 9 aEAM&tfrrtl 9 a 
K*f t . ^T*^*±^l^ftT 6 0* ±10- TX2£t 
S^TlfijicSg^ilTiJO. -c0ffilS]J!lS^|6]7a^-5 
XlMtfaM 7&ti§cr>mg , Bft?liWiPl-? h . Z ixtz£ 0 . 

TE.to&9 frt>±Sifo®7£liil1)^Xmt 

moiz 1 2 0- ± i o' v-ixhLxmfaZixh. ±m 

ftffil OcO®§|ftl Oall 06 (a) fcjR+J: 3 (C, 
TgeiSjK9c0S(6)MS*|6j9a^LT3O'' ±5' T* 
^H-ri»J;3(;MSS^T^^. fiffl^«2lcoS#tt 

2 1 a<i. 06 ( b ) t^J: 3 Iz. TIBftffit9c0gE[a] 
*2J3?j[Sj9 aldtfLT 10' ±5 * T'£H-r&<fc 
£§ilT^&. T«7^«l lcOgiiWl 1 aJi. 06 

(d) IZTni-^olz^ Tie[SlK9c0E|6]J5fii^9atc: 
«LT130* ±5' T'3^-ri»J:oKIS^?tlTV^ 
h. 

[0019] C1COJ: a **9-iWl«**F"«±, «A 
-b/P2 0 1 ±ffl3feS 1 0 k<0iafcaBSflfcZJttttOtt 
fflH«2 1 tJSB|-fer;P2 0i:CO^co?«JS#ftt$-fiJffl 
L, 7g£ra6fcW9TO8J:antcaHirf 6A?*M 
M LT^ 5(cEnSirr-g.^!imffi^$iJffli1-|> c: t lz± 

MSBifflv^jfifHiftarv^T-. ?!®m7i^ 

(K«T'# ^» . t tc. m&*L)V2 o h±«*« i o k com 

IZ 1 ftOH«ittco<2fflg«2 i iiSILJtC fc IZ£ 0. 

m 1 mm. m£k*n> 2 0 ^ setsja-rs* 
kmahizm^t^yccoimm.tm.nm.2 1 (cj;-7Tif 

©^fxScot-. SIWl*«lK<«r9s RhljfolzX&m; 

< s r«e<7>{afflii^2 1 commm&k (ci ->t»*><i 

I»C0T\ m 1 ^Sfe^ffii: JBHSgfttJ: oTifffrfe 
;l^2 OCOU ^t-^ 3 VA^t tT t. . -eco^?*fi!.-^ 

"CS*. ^A>(c. ?K B B B5^coEpjD«ff co^ 
-ft (±#) fc#-3T, W*feWW»fft>)« 

[0020] 

[HfiltW] m2^te^©c0H^JtLT. ffil»JlS7 % 9 
COieieiSaa^-16] 7 a s 9 a s ©ffiH«2 1 C0g#«2 1 
a, t>£TS±Tc?>mmil 0, 1 lOjffiMl Oa. 
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1 1 ac7)SSAJg|r|26 ( a ) ~ ( e ) (C^"f 
* { 06(c^t#tt$-*f *»ft-t;l'2 0 Jffl^T. #5 

^ 2 0 O A n mi BT 0 . 1 0 6 h EPil«£E<7>*3WI 
T'{±^^7-S a B H^S^<O^fe{±#JSi:^0, ft 
fi*^2 OBAnWiffO. 0 9 6(C&&EPiomE<Dgg 
SS<lT'«^fe<iW t & 0 . ?StB B a-t;U 2 0 CO A n # 0 . 

o78-o. 08 <r>mz% h m\mR.<r>mhmx*\m 

Htc^-Tidtc. *«>fett*jWS<, 4$ic«fe*«Lv^ 

[00 2 1 ] $r*S. ±ie#HJg»FJT'{i, Tflftflt 1 1 
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